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Abstract
Background: It is well-known that severe brain injury can make people susceptible to psychological symptoms. However, mild
traumatic brain injury (MTBI) is still open for discussion.
Objectives: This study aimed to compare psychological symptoms of MTBI patients with those without MTBI considering demo-
graphic auxiliary variables.
Patients and Methods: This prospective cohort study was conducted on 50 MTBI patients and 50 healthy subjects aged 15 - 65 years.
Psychological assessment was carried out six months post-injury using a series of self-report measures including the brief symptom
inventory (BSI) scale. Other information of the individuals in the two groups was recorded prospectively. Data were analyzed using
the chi-square test, t-test, and multiple linear regression tests.
Results: There was a significant difference between the MTBI patients and healthy subjects in all subscales and total score of BSI. Our
findings showed that obsession-compulsion and anxiety subscales were significantly more common in the MTBI patients than in
the healthy subjects. Also, multivariate regression analysis six months post- injury showed that head trauma and substance abuse
can have an effect on psychological symptoms.
Conclusions: Mild traumatic brain injuries despite of the normal CT scan and history of substance abuse are closely related to
psychological symptoms. Therefore, it is recommended that patients with brain trauma 6 months post-injury and subjects with a
history of substance abuse be evaluated for psychological distress to support better rehabilitation.
Keywords: Mild Traumatic Brain Injury, Psychological Symptoms, Brief Symptom Inventory
1. Background
Mild traumatic brain injury (MTBI) is one of the most
prevalent worldwide neurological conditions, which con-
stitutes over 80% of all traumatic brain injuries (1, 2).
Although most of the TBI patients recover well, about
70% - 90% of them complain of psychological and neuro-
logical symptoms often weeks or months after the orig-
inal head trauma (3, 4). Neuropsychological literature
has shown a direct correlation between TBI and obsessive-
compulsive disorder (OCD), anxiety (5) and other psycho-
logical problems including irritability, apathy or depres-
sion (6-8). This problem may affect every aspect of an in-
dividual’s life, social and family relationships (9), potential
employment opportunities, emotional health and even ed-
ucation (10-14). Traumatic brain injuries (TBIs) and espe-
cially mild ones (MTBIs) have been less commonly studied
for their psychiatric consequences. Rezaei et al. (15) re-
ported that four months after a brain injury, the TBI sever-
ity was more evident in patients who had developed men-
tal disorders compared to those without mental disorders.
Finset et al. (16) have also revealed psychological distress
even three years after injury. On the other hand, one of the
biggest encountered challenges is to understand the dura-
tion of recovery from injury (from the onset of the injury
until the complete recovery) which can be effective in the
development of psychological symptoms and timely iden-
tification of this duration can play a significant role in the
recovery process.
2. Objectives
The aim of this study was to compare psychological
symptoms in patients with and without MTBI using the
brief symptom inventory (BSI) instrument 6 months post
injury. Furthermore, the effect of MTBI on psychologi-
cal symptoms, and demographic characteristics of the pa-
tients were also examined.
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3. Patients and Methods
3.1. Patients and Control Samples
Fifty victims of MTBI with the Glasgow coma scale (GCS)
between 13 and 15 in the age range of 15 to 65 years and any
sex with any radiographic or CT scan findings were selected
as the exposure group. Fifty healthy people with no his-
tory of head trauma in the past 6 months as the unexposed
group usually from those referred to hospital to accom-
pany the injured person were randomly enrolled in the
study. These were matched in sex and education level with
the injured cases. It was a group matching process. Consid-
ering the prevalence of 2% of mental disorders in healthy
subjects and 43% in patients with moderate trauma and
also the confidence interval of 95% and test power of 90%,
51 persons were calculated to be required for each study
group (17). The study was approved by the hospital ethics
committee, and informed consent was obtained from all
cases.
3.2. Exclusion Criteria
Individuals younger than 15 or older than 65 years with
any evidence of spinal cord injury, previous nervous sys-
tem disease, such as brain tumors, those with surgery and
cerebrovascular accidents, patients in vegetative state, or
with communication problems and psychotic diseases as
well as patients with mental retardation, previous history
of head trauma and those who were not willing to con-
tribute to the study were excluded.
3.3. Instruments
a, Demographic questionnaire included age, sex, and
education, habits and also information such as smoking,
alcohol consumption and underlying diseases of the indi-
viduals in the two groups was recorded prospectively; b,
neurologic and pathologic questionnaire included the GCS
score at the time of admission and findings on X-ray and
brain CT scan including fracture and any focal or diffuse
brain injuries; c, the third questionnaire was for the assess-
ment of the cognitive complaints including the self-report
53 item. The BSI is the short version of the SCL-90-R (18),
and is a brief screen of psychologic distress with a GSI and 9
clinical subscales. This instrument has been employed and
tested in various cultural and a screening tool for psycho-
logical disturbance (19). The measure has been shown to
be reliable and valid in MTBI. Internal consistency was de-
termined by Cronbach’s alpha coefficient and estimated to
be 0.86 (20) in another study in Iran (21). Those with GSI or
at least two BSI subscales≥ 63 were identified as patients
with mental disorder (22). The symptom level of each item
of the BSI is rated on a 5- point scale of distress from 0 (not
at all) to 4 (extremely). The average of the scores of these
53 items, called as the GSI indicates an overall degree of
mental distress. The items of the BSI are known to factories
as nine primary symptoms such as compulsive (OCD), de-
pression (DEP), anxiety (ANX), hostility (HOS), phobic anxi-
ety (PHO), paranoid ideation (PAR), and psychoticism (PSY)
comprising in all 53 items.
3.4. Procedure
At first, each patient was referred to a neurosurgeon
for neurological evaluations. If the patient had met the
inclusion criteria, a demographic questionnaire was then
employed to record information such as age, gender, ed-
ucation level, and GCS. Participation in our study was vol-
untary with given written informed consent. For the 6
months follow-up, the patients were invited by the trauma
research center in Shahid Beheshti hospital, Kashan, Iran,
via phone calls for psychological assessments by a clinical
psychologist. If the individuals were illiterate, a psychol-
ogist would help him/her completing the questionnaire.
The information obtained from the neurological evalua-
tion, organic brain pathology, and psychological assess-
ments were blinded to the psychologist to reduce any non-
blinded outcome assessment bias or diagnostic suspicion
bias. Also, we recruited 50 healthy subjects during a period
of 6 months, all matched for sex and education. If there
was missing of the follow-up, phone calls were repeated
two times with 2 weeks interval. To persuade the cases, they
were told that they are examined by the neurosurgeon for
free.
3.5. Data Analysis
For statistical analysis of the data, along with descrip-
tive statistics, independent t-test was used to compare
means between the two groups. To assure whether TBI
affects psychological symptom, the stepwise multivariate
linear regression model was used. All demographic data
are brought in the linear regression model except sex and
education level. The criteria of including variables α <
0.05, also we used to adjusted R square for goodness of fit
test. Since we focused on TBI variable, the demographic
variables such as age, marital status, job, history of sub-
stance use, and history of alcohol use were considered as
auxiliary variables. Statistical analyses were all performed
using the SPSS software version 18.
4. Results
4.1. Demographics
Fifty subjects with MTB injury and 50 healthy subjects
were enrolled in this study. Mean age for the entire sample
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was 35.4 (SD = 12.9) years in which 80% were male. Also, the
two groups were matched in terms of the education level
and sex. Chi-square test showed no significant differences
between the two groups in terms of demographic charac-
teristics (P > 0.05) (Table 1).
Table 1. Comparison of Demographic Data for Traumatic Brain Injury Patients and
Healthy Subjectsa
Socio-
Demographics
MTBI patients,
(Exposed)
Healthy Subjects,
(Unexposed)
P Value
Age, y 0.69
≤ 24 16 (32) 15 (30)
25 - 34 16 (32) 13 (26)
≥ 35 18 (36) 22 (44)
Residue 0.33
Village 9 (18) 13 (26)
City 41 (82) 37 (74)
Marital Status 0.82
Single 13 (26) 14 (28)
Marriedb 37 (74) 36 (72)
Sex 1.00
Male 40 (80) 40 (80)
Female 10 (20) 10 (20)
Economic status
(average)
42 (84) 43 (86) 0.259
Job (worker) 22 (44) 20 (40) 0.178
Family
psychiatric
history
9 (18) 6 (12) 0.401
History of disease 13 (6) 8 (16) 0.22
History of use of
drug
15 (30) 11 (22) 0.36
History of use of
alcohol
- 1 (2) 0.315
History of
substance abuse
7 (14) 5 (10) 0.538
History of
anesthesia
19 (38) 15 (3) 0.398
History of
Hospitalization
17 (34) 13 (26) 0.384
aValues are expressed as No. (%).
bDivorced and widowed people were considered as married people.
Posttraumatic amnesia was seen in 19 cases (38%) of the
MTBI victims. Other data about neurological condition of
the patients are shown in Table 2.
As Table 3 shows the highest mean and standard devia-
tion scores in TBI patients for OCD was 1.68± 0.88, while it
was 0.95± 0.36 for the control subjects.
Afterwards, the mean± standard deviation (SD) of anx-
Table 2. Comparison of Neurological Data for Traumatic Brain Injury Patientsa
Neurological Characteristics TBI Patients
PTA
Yes 19 (38)
no 31 (62)
Multiple trauma (yes) 27 (54)
Type of associated injury
Upper limbs 27 (54)
Lower limbs 15 (30)
Thoracic injury 8 (6)
Location of brain damage
Frontal lobe 31 (62)
Temporal lobe 19 (12)
Duration of hospitalization
1 - 3 days 21 (42)
4 - 5 days 25 (50)
1 week 4 (8)
aValues are expressed as No. (%).
iety was 1.58± 0.89 in the TBI patients, while it was 0.79±
0.39 for the control subjects.
The results of the t-test showed that there were statis-
tical differences between the two groups in OCD and other
subscales of the BSI (P < 0.001) (Table 3).
On the basis of a screening questionnaire and suppos-
ing T≥ 60, 21 cases (42%) of the MTBI group and 1 (2%) of the
unexposed group were suspected to OCD. The chi-square
test results showed a significant association between the
two groups and positive cases in each of the subscales (P <
0.001). Also, in other subscales, the association was signifi-
cant (P < 0.001) (Table 4).
4.2. Predictors of Psychological Distress
The results of the stepwise multiple linear regression
model showed that the entire included variables were sig-
nificantly effective in the groups (P < 0.001). In addition, a
history of substance abuse (P = 0.047) has been influenced
by the BSI score.
The R square and adjusted R square of the model was
0.431 and 0.413, respectively, which stated that the model
was well fitting for the data. Also, analysis of variance for
goodness of fitness of the test confirmed this result (F =
24.775, P < 0.001).
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Table 3. Comparison of General Severity Index and Nine Scales of Brief Symptom
Inventory Between Traumatic Brain Injury Patients and Unexposed Subjectsa
BSI Dimensions TBI Patients,
(Exposed)
Control Subjects,
(Unexposed)
P Value
HOS (hostility) 1.44± 0.78 0.74± 0.39 < 0.001
DEP (depression) 1.57± 0.70 0.83± 0.44 < 0.001
ANX (anxiety) 1.58± 0.89 0.79± 0.39 < 0.001
PSY
(psychoticism)
1.47± 0.65 0.90± 0.45 < 0.001
OCD (obsessive-
compulsive)
1.68± 0.88 0.95± 0.36 < 0.001
SOM
(somatization)
1.44± 0.74 0.81± 0.43 < 0.001
PHO
(phobic-anxiety)
1.46± 0.76 0.82± 0.43 < 0.001
PAR (Paranoid-
Ideation)
1.36± 0.75 0.90± 0.45 < 0.001
IPS
(interpersonal
sensitivity)
1.50± 0.67 0.93± 0.40 < 0.001
GSI (global
severity index)
1.52± 0.54 0.86± 0.29 < 0.001
aValues are expressed as mean± SD.
Table 4. Frequency of Psychological Disorders in All of the Subscales in the Exposed
and Unexposed Groups (n = 50)
BSI Dimensions Trauma Group,
(Exposed)
Healthy Group,
(Unexposed)
P Value
DEP (depression) 17 (34) 1 (2) < 0.001
SOM
(somatization)
16 (32) 1 (2) < 0.001
PSY
(psychoticism)
14 (28) 3 (6) 0.003
ANX (anxiety) 18 (36) 1 (2) < 0.001
OCD (obsessive-
compulsive)
21 (42) 1 (2) < 0.001
IPS
(interpersonal
sensitivity)
20 (40) 1 (2) < 0.001
PHO
(phobic-anxiety)
16 (32) 1 (2) < 0.001
HOS (hostility) 18 (36) 1 (2) < 0.001
PAR (Paranoid-
Ideation)
10 (20) 1 (2) 0.004
GSI (global
severity index)
11 (22) 1 (2) 0.002
5. Discussion
In this study, psychological symptoms of trauma pa-
tients were compared with the control group using the BSI
instrument 6 months post injury. Moreover, the effect of
demographic auxiliary variables on these symptoms was
examined.
Our findings showed statistical differences between
the two groups in all subscales of the BSI. The mean total
score (GSI) in MTBI was 1.52± 0.54, whereas it was 0.86±
0.29 in the control group. However, on the basis of the BSI
score, the mean GSI in the TBI patients was higher than in
the control group six months post injury. This implies that
TBI despite normal CT scan and high levels of conscious-
ness (GCS scores between 13 and 14) is effective on psycho-
logical function of the patients. This is compatible with
Yeates et al. (23), and Sojka et al. (24) studies in which 10%
of the patients had 3 or more posttraumatic stress-related
symptoms 1 year after MTBI. Lin et al. (25), also, in their
longitudinal study over a year after brain damage noticed
significant changes in the emotional quality of life for pa-
tients.
The highest mean and standard deviation scores in TBI
patients in this study were related to OCD and anxiety sub-
scales, which this result was also found in studies (26-31)
during the first year after TBI.
Linear regression analysis was used to determine the
factors that contribute to psychological symptoms six
months post-injury. In all steps of the regression analy-
sis, such demographic characteristics as preinjury history
of head trauma, effect of groups and history of substance
abuse were the strongest predictors of depressive symp-
toms. This is consistent with a study (32) indicating that
history of head trauma and substance abuse can be corre-
lated with psychological symptoms six months post injury.
This is in contrast with findings of others (33-38), which
showed no differences between TBI and mental health on
demographic or injury factors. Also, six month follow-up
of the MTBI patients showed a significant difference be-
tween patients with and without psychological symptoms
and substance abuse indicating that psychological symp-
toms may occur as a result of life-style change following in-
jury.
Considering the point that psychological symptoms
are highly dependent to social and cultural backgrounds,
very high number of head injury victims all around the
world on the one hand, and the limited number of studies
on the effect of MTBI on psychosocial status of the victims,
on the other hand, for the MTBI patients with previous his-
tory of head trauma and substance abuse, evaluation and
followed-up for psychological distress is recommended to
support better rehabilitation of the patients. This may re-
sult in higher quality of life and better psychosocial func-
tion.
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Table 5. Analysis
Parameters Coefficients t P Value
Unstandardized Coefficients Standardized Coefficients
B Std. Error Beta
Constant 43.17 1.115 38.7 P < 0.001
Group 11.425 1.552 0.573 7.35 P < 0.001
History of substance use 4.749 2.363 0.155 2 P = 0.047
5.1. Limitations of the Study
Our study had some limitations. In this study, MTBI pa-
tients and unexposed were matched based on the sex and
educational level. Therefore, the effect of these variables
on traumatic patients’ mental health has been studied and
since the sex and education levels can also have a signifi-
cant effect on mental health of the traumatic patients, fur-
ther research is recommended to study the effect of these
two variables clearly.
5.2. Conclusions
In conclusion, it can be stated that MTBIs just as the
more severe events can result in psychological distur-
bances 6 months after TBI. Considering the fact that the
MTBIs include the highest number of head injuries while
they grossly appear normal, more specific attention to this
aspect of their recovery in patients and even their families
in longer follow up durations and more comprehensive re-
search plans is recommended.
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